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(54) MOVING IMAGE DECODER 

(57) Abstract: 

PROBLEM TO BE SOLVED: To process plural MPEG 
data streams with a single MPEG(moving picture image 
coding expert group) hardware decoder. 

SOLUTION: A system decoder 10 processing an MPEG 
data stream is provided with plural packet buffers 11-0, 
11-1,... and a function of controlling an output of data 
stored in the packet buffers synchronously with a system 
time clock supplied from an STC(system time clock) 
module 18. Then a video decoder 13 is provided with 
plural record information registers 14-0, 14-1,... 
storing plural sets of decode information corresponding 
to plural data streams respectively and plural data 
buffers (FIFO) storing data of decode object to process 
plural moving image data streams with a single hardware 
decoder. 
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(54) [^^gcD^^jfi] mm^5=n-\^mm 

(57) [g^] 

^-OMP EG^^- K^':I^r7^=I- 
[^^^^] MP EGx — ^5^^ h y — -^^^9 '>^T-A 

v'=i~-^'i o\:i^ imiB<^^^'^ V^^yyr i i -0, i 
1-1, ••■t. J/ ^'zl-Bt^^tL/cx — 

U-n— KIr^L^v/;^^ 1 4-0, 14-1, - t. rtDU-v^ 
^jgCOx — ^^^j' ^'T (FIFO) t^^nX. ^—(0^^— 
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[it*^2] h y — A£D4'^:l■^^i^TV^6 lo 

^ t- 6 ^ © ^ t o If jje ^ 1 lE^ (D ;^ X A n - y , 

i: ^ L T ^> If ^ 1 la ^ <^ v- ;^ X A 3 — 
tlS*^5] ^l?S[(7)i&[lj^7^->S^;^ h y-A^T^n- 
f^^LT. ^^cotblii^r"— h y-Ato^^^^- 
O^N— K ^ y y— ^-clltf T-^ a J: 9 1- ufc r i: ^ 

Clf^^e] mW^<omm^y'"^ :^ V y-A^rx^i- 

fz,7'^~v^mi^ht\^n^'>'r^F I FO/<5/ >^7;-rf 

tit*^7] ^m<osij®^7^-^;^ h y-A^^^^* 40 
nfss'j (;irf X 6 l^9?S[cofatg^^ ^ *3 o v- ^ X A x ^ - ^ 

y--^T-li^to®jiijftix-^;=^ h y-A^y r^u^vf A 

h y-ASr^:H-enf@S'Ji:iatx.6lgSfct0iEtg^©$r 



^<yyT:8!.'(j^^'>:yV'f^ — ^'h^M.m\^xfii^:Lk^ 

[000 1 ] 

— ^;^hy— A {0iJ^t^MPEG>^xA><L h y— A) 

[0002] 

MPEGX-E^$i^/ct^)iSJ^x-:5^^^ 

t>COtLX. SIGMA DESIGNS|tS^<75Real Magic 
rtO^N— K^'^nTx^ — 352X240 K 
y h-y--^ XcO;^; X— tbiS^^ 3 0 fps (frame per seco 
nd) (Dm^Xy'=i—Y't^Z,tfi-X^^. 

[0 0 0 3] JbiSU/cti^^OxN" K^'^ 

Tx=r — ^l-^^-t/^Xd:. :^^feX^6MP EGx — iS^;^ h 
y— A;65lo {CPH^ix. m^<OMFF.G7'~^ 

;^ h y— A^r^^-rar tttxe^ccv^ ti&oX^tfc<^M 
PEGx-^^^Ky-A^M^Li^ir-r-St. I^^ic 

&9^^<oMP EGx— t^^;^ h y — A^ix^'nt;!^^ ux 

[0 0 0 4] 

(O^N- K^^rx=i-^(S. ??^X-#^>MPEGx-^ 
;^ h y — A;65 ioi;i{Jg^^nit^(^MP eg;^ h y — a 
t;i5-e#/i:i>- ^-^Sct^^MPEGx 

-^^hy-A^ff^LJ;^i:-rai:. mm^m'?%^ 

cOiM P E Gx — h y — A^tl^'i^iC^ LX?^ Lfc 
MPEG^N— K'^'^r-x^ — ^fiS:<^^ 

[0 0 0 5] ^^m\t.±t^n'^\^^^^^^Mciy(DX'. 
yN— K[>^rx3 — ^?*f^^(c1g^cOMP EGx — ^'^'^ h 
y - A^ff^^^lc-t-6fci6OlS-i!^m(0x<i/ :7 7 
Lx, co/N— K^^r y y— ^'^x-^^tosbiij^x— 
h y — A^fi^9 :ii:d^X'#6J; 5 L^tSfjU^x^^ 

[0 0 0 6] 

[^.^$rm-t-afci6C»#^] 7!^%m\^. MPEG^^- 

K^^Tx^— ^*(-l2:ftbn/c>';^xAx^ — ^*(Op^^ 
^-^t^^fxTr-z^^s/ v^%m-r^^<^ y v^^y^r 
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[0 0 0 7] gn^:*:^?^^:, i/jMx-^ ^ h y -A^ 

[0 0 0 8] 3?:. mmasiv''—^^ h y— 

^9 tr7='^x^-^*{-, h y-A 

^r^-h-r^fci^<D^y'-t^^ h y-Ad^j^c-ra^ 

^^m—<o =i~i^'x'mrfx'^ ^ X ^ fizLfcz t 20 
[0 0 0 9] X. ^^mn. mmi$iy'~i^:^hv-M^^ 

tix^j— K^Pf^ir^jraT^— :?^Bt^5^^fS(?:>F I FO 
^\zm'^htitc7'=i~yinm^hti:inJt^-t^F I FO 
i^:^i^t^^mLX. Ig^cT^gi^jMx-^;^ h y "ACD 

[0 0 10] X. ^^P^tt. ttiiiJ^x — ^'^^^ K V~J^^ 

n^-t^mmmv'=^-h'mmizm-^x. m^(DW}mi^T' 
-^^ V y-j^^^n-^-*nflss'Ji^BT^a^-S6cco05ti^^ 

T. K-^^iry y— -xT-^^og(j[ij^x-^ 

;^ h y-A^y T/biJ^-r A^c|?^T'#6::i:^#mi:t- 
[0 0 1 1] :s?.. ^^p^ti. 1^^vKr-^^^tf^|gc 
(Dmm^'f'-'^:^ V y-A^^i^e'i^^@J?'J^^Bf:t61i■m 
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[0012] 

|§i2 f^ia 1 {C^-fMP EG/^— K^^^Tt^^ — i5^* 

^mx^^^ 

[0013] mi iz^-r. z<D^m<o-mmmmizx 

MPEGxN-Ke?^T7^3i-i5^';5, (c:lx\'± 

4o (4:^) (?:>MP EGt^— h y — 

9 •iyP^.xAx^' — y 1 0 i:. r COv'^T^ Ay^rt — i«r' 1 0 

J:^9^tt'54o (43^) cOMP EGt"— h y — A^ 

^nmmmzT'=i- h-mm-r^ ^^^^y"^—^' i 3 

:i(Dhrx^r::i— ^*1 3;i5r^— KiM^^c5*^^T I 

\z^m-r^v'^~Ym^<yyT\sh^ mpegt^— ^ 
>^ h y-A4'<osbisj^t;i'f^-R^-r6^-7^^^7^-i5^^- 

n%^^'t^^~^^:^^^yyT \Qh. :L(0:^—^^ir 
^"^yvr 1 6 {cgt;^f>ttfcx— ^^l?^t±i:t;t-5^ci6co 
;d-— T^^^T^n — ^5^*1 7i:, ??^(0|B]^^i: -6fcfecO S 
TO K^yT^^J^^^ J^^u y^) yn 8 i: 

[0 0 14] JifEMP EGx^— K^^^x^r 7" — 
^^^?tC-t"v^><^7"A7^^ — ^' 1 0 t . trT^;^7^n— ^* 1 
3i:\ :t--f^:t^<yyriet\t.tiv'etL\y^y^J>^f^ 
^<Dmmy<:^ 1 o 2 ^^LT^^^ixao 

[0 0 15] v';^xAr'=i"^l 0, \:f'f^T'^~^l 

3, ^r>'xt-— 1 7 1 0 6 

tTSTCl 8 ct "9 tH;^^ixa^' n ('>;^xA^^ 
A^o j/^) :d-m^^ti^c 

[0 0 16] v-^T^Ar^n — ^' 1 0 '>^7^Ay<;^ 

10 0^:fM.-r. I2]2(C7F-rCD K7-r^2 4;6^ibl^{±l 
^ixfc^;^4o (4;;^) com P E Gx — ^ ;=«^ h y — A<o 
^MP EGx-^';6s^^<^i/ h^iiLxm^^^iv^a 

[0017] v^^T" At^^zi — ^* 1 0 fi. fH-^i^ 101^ 
^LT. Ig!2{c.Tt-rf[Ji9i2,;9-=J>'No — ^2 Itcfijt^i?; 
^{t^-^n^ti-r^. X. m-^^ 1 0 8 $r^LT. trx^ 
Stc;:'^ h y-AiliRm^ (0-3) ^tti:tl-r 

[0 0 18] tfx^T^^i — ^1 3fj:. F^|FiS(7>l|j^yN';^ 1 
0 5^lfrLXm2\z^-t^yr^=^>' h^ — y (VGA) 2 
8{c:7U— Ax-^^^i^ttl-rai: i: ff-^^ i 0 9 
^^L-C|W)C<^^r3>-hn — ^ (VGA) 28{;i:7U 

-A»jm-^ (0-3) ^mm-r^o 

[0019] X. 1 3 tl. -7^3:— KAO.^ 

iig{^5?Jta I f^J'^^, P f:J'5^^-^(7>:7 U— Ax — 



(4) 

5 

^^f^^<7^^m'^<:^ 10 3 tri^-LXT^^— h'm^<-y^7 

[0 0 2 0] ^— X ^ — 1 7 nm^■f^ 107^ 

^t-Cg|2[:i^-r7f— 7=^H-^ii<>g^ (AMP) 26(Ci& 

Wi^tifcm::k4m (4« <OMP EGt^-^^ h D — a lo 

h^<5/7T 1 1 -0, 11-1, 11-2, ll-3;65|^{t 
hti^ttiyi^. ^(D^y<^y h^<y^T I 1-0, 11 
-1, 11-2, 1 l-3(::'fi-BiLT4fS(DSTC;?7^>';?^ 1 
2-0, 12-1, 12-2, 1 2-3. ^l>*(gl3t;i;T^-r^<^5/ 

[0 0 2 1 ] H{--bf5>'^^-^T'32 — 0(Of^^t:i 
m4 (a) — (e) l^^-rX^fj:. y.T — '^y^X^^y 

I DSi^l-v^^^lt^. I DgiJl^l/^:/>^^^^f^^ 

[0 0 2 2] X. ±ISLfchrT':^x=i — ^^1 3 tTPP^^I^l 

o (4« K^t^^-en^'i^WJt::^^-ra 4 

^goi/^— Kl^^l/v^^^i^ 1 4-0, 14-1, 14-2, 1 

(T^T^— ^^^'j't^r (FIFO) ;^5Hg:ttbn5o 

[0 0 2 3] Ig]2ti±ISLfcIlIltC/T^-rMPEG^N— K 
[O 0 2 4 ] (g!2 tcS^V^T, 2 OUMP EGt^=i— K-> 

;^7"j^^($:<o^j^^H]^cPUT'^b»? . rrr-fi->;^x 

[0 0 2 5] 21 \Xm K> iX^^^jeft-^^ 1 0 1 UT 
^JtTtfii i^^^*ft-^{-t^ t'^C P U 2 0 {'^ LTt<] 

±iEIg] 1 (C^-TMP EG^^— K::>:iiT7'rr — y 2 5<Di^ 

W^-t^S CS I ^ ^^^ — y ^ — ^2 3. ^^^rv hn 

(VGA) 2 8m^-h^iif^w\^^^m^m^'Kv^ 

CPU2 o;^>pf LTff]*}iA^^%^-t-ao 
[0 0 2 6] 2 2i'iCPV2 0{zX^M^rf^th^^my^ 50 
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6 

fc)6(0^ h y — A-ey^^37•^'i^1^ K^-r^-^- (DRV) . 
^T>'^^^J=^ h y — A-^^L-^^'l^i^if K^>f (DRV) 

i^^^i-^in 7 tc.Tt-r J: 9 h y - a^^s^j^^-^^ 

(DA) t-nnhtl^^ 

[0 0 2 7] 2 sfiscs I ^ :^^ — y :^'~y^x;h'o ^ 

ZZXnCPU 2 0(Dm'il^(DT\:i^ CD h"7-f ^2 4 X 
•9 y — KL/cMP EGx— ^^->^7^A^<;^ 10 0 
LTMP EG-'^— K^'^nTT^::! — ^'2 5 (:i32iai-t"^o 
[0 0 2 8] 2 4 (is C S I -ir— y/Ul 1 0 ^^LTS 
OS I -l- — :7^ — ^ 2 3(Clgj^^tL/cCD K^'f:?' 
T'fcO. ^:i-C*d:^ix-eiX2)m?'ia t^T^^:^ h y-A I 
D^4>o1§-^OMP EGx — h y — 

[0 0 2 9] 2 5Ji_biSL7t^ 1 i-?j^i-^^(DMP EG 

Gx — h y — A^-eix^'ixWJ(::BTX6 4oco^■^'^r 
s/ h^<iy 1 1-0. 11-1, 11-2, 1 i-S^rF^iSL 
fcv'^xAr'^' — if^'i o i:. WiC< 4o(DU=i~h'mn 

1 4-0, 14-1, 14-2, 1 4 -3^f^ii^ U^d 

x^x^-^*i 3i:^WLT. tO^N— K^3.r y y 
— ^T-^^coMP EGx—^;^ h y— A^y r/Ui?^-r A 

[0 0 3 0] 2 6 tiMP EG^N— K^^rx=i — ^2 5 

^niJ^'^-7"^;t-ff-^^m-§-i^i 0 7^^LTA;fjU;^- 
— X-^^^-ti^S-r-S^—- z'^^iitS^ (AMP) -c-fe^o 
2 7 (1^— X^r^m^JS^ (AMP) 26X^m^^nfz. 

[0031] 28tlCPU20 (D^m<OTi:im^m'M^ 
n^cCP^^^^hti— ^ (VGA) -C^O, CwT-fiM 
P EG/^— K^oiTt^'^ — iJ^*2 5. 3^t±y:7 h f^aiTT" 

[0 0 3 2] 29Ji^^3^hP— ^ (VGA) 2 8 O 

^^^mm<or\^^n<om^^mminm^'^umi^t\^xm 

^aj;^i-6^^^T-*><9 . ^rX-fiMP EG^N— K^^ 
Txn — ^^2 5. 3ttiyy h[>^Tv^=r — i5'*J;i9^^$ 

^x-S y I/— At"— ^ (' tie 9 ^'i^iliffi^^^t±i:^i~^o 

[0 0 3 3] JiHeL/cCPU2 0. ftj 19 iZ^^^f n > h — 
^21, RAM 2 2 , S C S I y ^ — ^ 2 3 . M 

P EGy^— K'^aiTf^^ — ^*2 5. ^CK^^nVhu — 
^ (VGA) 2 S^CO^v-^^-xA^^g^ttT KU-^^ 
O^t"— y^t>o>'^xi=»-'^:^ 1 0 0ar:frLXf9S 

[0 0 3 4] m*)^^='> h^—y 2 IJI, fl]^)ii^^ 
Jftm^^l 0 1 ^^LTSCS V^^y^-;:^.2 3. 
M P E G-'^— Ky iuTt"^ — ^^*2 5 . ^^n^-hn — ^ 
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(VGA) 2 sn^^moii^^iB^-^^i^n. 

[0 0 3 5] X. MP EG^^— K^^Tt^^ — 5 

it. v'^t'af^s^co^^^^;^ 1 0 5^r/m^^ i i 5 $r 

frUT^^='>' h n — ^ (VGA) 2 8lC:7U— ^7^— 
^^^Of^U-A^SUfl-^ (0-3) ^iHttl-rao 
[0 0 3 6] S OS I >':ji — >^ 2 3fi. CDK^ 
:/2 4 "9 ^ - Kr ^-fe^ ^^ThMP E Gt^-^ ^ S 

cs I yyui 1 o^^L-rA;^b. cpu2 0(O^j lo 

^(OTf-. v'^^.xA/^J?. 1 0 0 ±t;ii^iii-t'6o rtOv-^ 
TJ>^^<^ 1 0 Oitci^ai^^xfcMP EG^-iS^t^MP E 
Q^^_ K^'oirx^ — ^5^*2 5 tCiHai^nXx::!— K$ 

^^n>'hn— -7 (VGA) 2 8 {:ii^tli $:n^o 
[0 0 3 7] gjS {S_blEMP EGxN— h' ^Ty^ =^'-^^ 
2 5 (^->;^ 7" At" =1 — ^^*1 0 t-iS ft ^t^fc^<^ 2/ h^^^/ 
:7t>^7^— L^v^^^^ 1 0 A^T^JF^^U'v^^i^'SS^M^S: 

1 0 A<Of^^^#RS LT^Jt^l^v^^^ 1 O B±{C(g| 20 

[0 0 3 8] :i(Dy<^ y h^<yy T y^y"—-^ 

;=^.Ky— AID. i^jf^^— h\ PTS:t'7± y PT 

s ^ fit ^ S # ^ 1^ ;5 ^ ^> a c 

[0 0 3 9] (gj 4 (i±BE'>^XJ^X=r — 1 0 P^O^Jt^ 

^ixa^f&Jl^f^^^^T^-^'tii/':^;^^^^^^:^^^. CP 

U2 0:^57- ^'■fe;^r-^'5 I-'v^^^^tH^tO^i^t LT. ^ 30 

[0 0 4 0] [g|5H±ISRAM2 2 ±;:i®:6-tt/cJ^ h U 

— A-7/^^:7*U^1^ Kt^^^^ (DRV) ^m'^-t^isbfc 

1/ ^ 1^^Eallco^j^^^«M ^ ^-r :7 n — ^ ^ — h T* ^ 5 o 

[0 0 4 1] |gj6fi±HERAM2 2 Ji(ce;^^ttfc;^ h U 

— A-v-zu^ri/i^f- K^-r^^ (DRV) {ciJ:OII?T$tL 

[0 0 4 2] !g|7ti±|£RAM2 2ii(cM;6^nfc. h 

y — J^>.-7/^^:7•^'^^1^ K7-f ^< (DRV) (D7^V^)—j^ 
mM^ny'—^m'^ (DA) cot^^i£&^-rillT-^'9. r 
::T-d:4o(0=&;=<^ h y — Af^xt LT. 
(0-3) , yr-TyUiS. ;^hy-AiD. K 

[0 0 4 3] [gjSfiJiiE;^ h ^y—d^-^jv^y'x^^-^^m 
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Jry v^<yyT (F I FO^^^/^^r) i i-i (i= 0—3 

) <D^ (empty ) ^^^^il^Ot- ^) /ci^XOfd i^^^^k 

ji^c P u 2 0 {::Sfi-tt bn^^i-IW^tt6o 

[0 0 4 4] gigiiv-T^T-^,^ h y— ACOfllig (a) 

^X — (b) ^^^E], miOtiV^ 

[0 0 4 5] wT-±fE^^^#.BS UX^|l?^co|^lifeJf^ 
MP EGv-^— V^y ^rT^ — '^^2 5T-|^<£-CeaMP E 

Gv^^xA^ h y — Ao^^i: ur. ^n-eaxtc-g-^n 

fclf^J^^tt. MPEG/— K-^^Tt"::! — ^^*2 5T'& 
9 r tt^T-^ -6 4 o (4;$:) co;^ f y — A^co^/^-c-^:ix 
^'ncOPTS^:7ir5/ hOMIff^ l Omseci: Ufcr 

[0046] CPU20(i. \y:^TM.f^~'^*10t^ 

^^y^y- J^f^ — ^' 10;6^CPU20 T^^f^T^'-fe^ 
$)J^l/>^^^^t^C>S^(-tt. 1214 (a) 

mm.^^i-r^y--'^:^^'-y^^'^n. (b) 

(c) fc^-t-<J: 9^j;1^i^^^ce-r^0 I D<7)A^i^v^;=^^ 
f^Hl (d) t::.T^-ri: 9^j:^llis^=^^-r I D^^u-v^ 
^O^r^lg] (e) t'^-f-O: 9^J:^?lit^'tc-ri D 

^HCPU2 0;65v';=^7"Ax::i — iS^l 0<DP^^T KU^ 
[0 0 4 7] ilE^^mUv^^iS'l^^*^?'^. 

u^/Xi?t^^cori^ir;^(i. '>>5.7^ Ax =1— ^ 1 0 co 

F^^r Kl^^T* "0 X 0 0" , "0x01", "0x0 
2" , "0x0 3" ^T^ir;=^-t'S :i i:"C^T^^*:>tt, 

0 (11-0) tcIS;^$tt-CV^a t^x:t>'. h y— AtcJ^L 
Tio;='>x— ^;=^.^i§L. "0x0 1" ^r^-^:^\^f^h 
#(1. -^^-irj. H/^i/:7T 1 (1 1-1) t;!!^^^^-^!/^^ 
hfx^:^ h y — Atc^tLTto;='.x— ^;^^iSL. "o x 
02" ^ir^ L/ci: ^ti. /<>^ 2/ :7 r 2 (1 
1-2) tdlS^^iLTV^'S tfx^;^ h y — Atci^LXtO;:^ 
X— ^^^^i^L, "0x0 3" ^T^-fe^tfcir^ti. 

hx<i/7T 3 (11-3) (c:|2:£$tvT^^6 

[0 0 4 8] >^x— i^c^^^lW^t^^st-ti. 1114 

(a ) iCl.^-rJ: ©f^;^^-^'^ [A] , FIFO 

empty {^^-^ y V^^yyj 1 l-i^O^^t^) [B] , F 

1 FO full y Y^^y^T 1 \ ~\<D'mW^) 
[C] , ^lk;^ H y — a I D [D] m-ip-^^o 

[0 0 4 9] [A] Ji, ;^ h y— a i d 

(Dv^X — ^;^T'^"9 , Play (S^) (^^^ "0x0 
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1" , Stop (f^lh) <r>t^ "0x00" . Pause (i^ 
Jh) <Dt^ "0x02" . Step <0 1 ^ "0 

X 0 3" ^i5iS;^$^^-CV^6o 

[00 5 0] FIFO empty [B] . FIFO full 

[c] co^gicii. mm't^^<^y y^<yyT (o- 
3) 11-0, 11-1, 11-2, 1 I'ZA^^^M (empty 
) <Dt%^ FIFO empty [ B ] t- " 1 " tJ^Ix^ $ 
m^^m (full) <^t%. FT FOfull [C] tC 
"1" ;i^^^$7X^>o 

[0 0 5 1] xn- K^J^l^v^^^^m^fOT^-tXfj:, 10 
>:^TM.y'=i--^' 1 0(Dp^UT h'l^^^X' "0x0 4" ^ 

;^i?'iS^(7>J®gtc«. ^4 (b) \c^'tXoi,^. -T^ — 

vmn'^m [a] i:;^ h y-^ i d [b] t^j^foo, ^ 

hU— AID [B] h U— A(->^bT;=^ 

[0 0 5 2] I D(7>A^l-'v^:=^i5^1n^<?^r^-fe^ 

ti, C^;^7"At'=i — ^* 1 0 tOl^^T Kl^^^T' "0 X 0 
5" ^r^-t;^i-'5:ii:-cn?'j:^?nao ^^IDA^l/ 20 

v^T^^^it^co^et^ji, 134 (c) 

^ttTV^-S;^ h y — A I D:6^4 ofcS (;^hy— AID 
0 [A] , V y — A I D 1 [b] , ^ h y — A I D 2 

[C] , ^ h y— A I D 3 [D] ) o ^^$^^Tv^7:ev^ 
;^ h y — A I Dt^id: "0x0 0" ;65t3:^$:nTV^a„ 

[0 0 5 3] I D^^uv?>t.^ft^<?5r^-tr;^fi. ->;^ 
t^at^^ — ^'1 0(Df^^r Ki-'^^T- "0 X 0 6" 

o^Kcu. (§14 (d) \z.7f^'r^o\^. [b] 

^^^IDliS [A] ia?']#-^ [B] 30 

[0 0 5 4] I DNUi^uc/^^^t^^t^r i5'-fe;=^t^. v-^ 
xAxn — ^ 1 ocop*^^r Ku-^-e "0x0 7" 

(^^gtCti. 1114 (e) (^.T^-t-ct ifi?lJ#-^ [A] 

d5$5t9^ rcoga??ii#^ [A] T'*^^$fL6;^ h y — A I 

[0 0 5 5] v'^^.xAx:^ — ^* 1 0 tt, CPU2 0;ii^ 

I D^^U'Z^^^t^^tcJ:'^ ID^^^ixai:. ^ 
3\^7^-r^<^ y V^^yyr ^"r—^ 1 0 A 40 

t;i. -^(0 I D^^i/^^:^^T'*t^$ftfcsa?fm-^(;ii¥ 9 

I D^^ti^if. 
[0 0 5 6] :itDi:#. i^J^^^— Kco^itcti, mmm 

I^^^ixfc;^ h y— A I D$r^^o^^^^/ hx — ^5^^^^ 

[0 0 5 7] lEiCCt^^. C/^xAt'^i — 1 0 tt, X 
=1— K-r6 C/^T^A^ h y — AfC^e^^^^' hin^T'l: 
iniC^tL-S PTSfig^Ig!3(0^<^S/ h^<s/:77'^X — 50 
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1 O AiCi5^)PTSt7]^fii:^@tC^#UX*i 

[0 0 5 8] rto{^i(^$n/cPTsfii:^- PTs>^>'-t 5/ 

6C/;:?>7^a;^ h y — A(OPTSf!ti:ltl!^LT|6]fSx-/i(t 

T-^i^$^^rcgS^|J#^-e.^^t-PTS;^-7-fes/ h(c ri 
oj ( 1 0msec:^(O:^ hfit) $r;^iOx^>o rci;^ni^fc 
fiii:teco{¥:#$tX7t P T S fEt^itiSE LT-^;H^'tL;65[R){[t 

[0 0 5 9] >^7'Ax=i — y 1 0 CPU2 0;i^ 
h y-A I DT-^t^$n.^^<^?/ T'T^^T— 

[0 0 6 0] r^-Clt^X-^aT^::i- K^jmHt^iCti. 
Play : "0x01", Stop: "0x00", Pause : 
"0x0 2" , Step : "0x0 3" <D A^Mii^-h^o 

Stop : "0 X 0 0" Play : " 0 x 0 1 " (d 

^^^n^i:. v';^xAT'r2 — y 1 ofi, ibf^^— K;5^ 
^t^$nfc>^ h y — A<Or-'=3— KAQ;^^§B^^^o 
[0 0 6 1 ] CPU2 0;i)-e)>^xA-/<^ 1 0 0 $r^L 

Ti>;^xA7^n— ^' 1 0 (C'>'>t^7"A;^ h y — At^— ^2iJ 

A;'3^il^i:. v';^7"A7=^::i— y 1 Ofi, i?^^ 

^N^o/ Mc^tti^nfc^^^^/ hx—^io^ h y — A I D 
^m^\^7T^'t''<'^ y V^<yy 7 y^'r—'^ ^ 1 o 

A(^;=^ h y — A I D^s i:itgEt-c. — ffc-r^t :i5<^ 

[0 0 6 2] v^;^7"At^3 — 1 0 OS T C;^7 ^^V:^^ 1 
2H. S TC^>?^— /V 1 8 d^bA;^$iX5 v'^T^A^ 

^A^0 5/^^:^!:^>-h-f5o ^JxJi, STCj^e^v^^ 

0 (12-0) (D\m-^'PTSir-7-^yY0(n\^^WM\. 
fz.{^k. y V^'^yyr ^ ( l l -0) {c^^tt^ P T 
^/X^TSt-mm^^ii^h^ >'>^xAt'^ — y 1 Oti, 

t^x:?i-T'=i— y 1 3[c, 1 0 8 $r:fr-LT>^ h y — 
AiitRfH^ (o) i^i^as-rai: t tit-, ^^-jr^. hy<2/:7 

rO (11-0) Jc|§^$n.Ti/^6^<^?/ hx-^^Sr^ill 
[0 0 6 3] :icOt!jf^&^-^^5' b^^i'^r 0;!i>P>^<>^5/ 

h^^5/:7T3 (1 1-0—1 1-3) ^T-tr^'i^o ri^. ^iT^ 

^f\,(D^<^ y Y^^yy r 0-^'^ (11-0, 11-1, 11 
-2. 1 1-3) cO^/^-f (empty ) (C/^^t, 
v';=^xA7^z2-y 1 Ott, m-^^1 0 1 ^^UTS'l'^iA 

[0 0 6 4) f-tj>9i^'^^>'^ci— ^ 2 1 (i, MP EG^n 
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[0065] cpu2od:. mKiii^^(om^^^ii^ 

[0 0 6 6] t'x:^^'^ — 3d:. iy:^y'J^^=i~^' 

V~J^m^in^■ (o — a) tctifoT. x^— K&S 10 

[0 0 6 7] iis^^n^) 7=^=1— Kit^tt. m I (-iF-r4 

0(0 1^=1— Kft^l^i^;=^i5? 1 4-0, 14-1, 14-2, 1 
K^R^l/v=>^^ 1 4-0, 14-1, 14-2, 14 

[0 0 6 8] Ifx^x^i — 1 3d:. r(Om^^^<J^L 20 
Xv'^^'^^^x^ — ^'1 0^i9E^?:)nT< atfT"*^^ h y 

— Ait#^^'='— K-t^^o rt^D^. tfx;^7=-*=r — ^1 3 

-5o Kffi^<i/:7r 1 5 d. 8 :7 i^— Ax 

[0 0 6 9] trx:^x =1 — y 1 3 T'7^*:2— Y^fhf;^y\y 

— Ax— ^^tt. >'>^xAF^^(^irffi-'^;^ 1 o 5 $::0'LT 

^iF::i>Hn — ^ (VGA) 2 8 t^li^tii ^n^o wtti: 
f^^Ft:^, m^j^i 0 9^^LT:7U — A^S'KH-^ (0~ 30 
3) t^m\l<mi7r^^> V^ — ^ (VGA) 2 8tCi^m^ 

[0 0 7 0] ;iwT% 1 o(D a;^ h y — A^x ^ 

— K-r-Sii^^r^^ao ->>^xAx::i — ^1 Otc^L 

I DM^l/v^^iS'iC.toT. ifi?(l#-^0(Cg^i-a 
trx;?h/<'ir iyh(0>^hy— AIDO ^^^-f 6o 

[0 0 7 1 ] v>:^ v'^^xAx^ — i^'* 1 o LTT^'^i- 
K^Jf^i/v^^^l-i: I? . h y — A I D OCl. Play: 

"0 X 0 1" jJ^^^^n/cir-rSo r<^t#, STC;i7 
^l^^ 1 2~0t-^)-^y h^nSo 40 

[0 0 7 2] v';^xAx =r — y 1 0 ti, 5/ h 5/ :7 

T 1 1-0:^5^ (empty ) /^COT'. ft^^ 1 0 iSr^LT 
fiJt9i2.^^*ft'^^S'J'9i2i^::^>-hD-72 1 iZ^ffi U 

[0 0 7 3] g"J^3 h n— X 2 1 d. ilEftJ "9 iZi 

y — A-eyU-f^:7'U^1?-Aa^{^S^*t6f'l"!)i^-5^*f)tS/l-— ^ 

>^iet!)-r6c 50 
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[0 0 7 4] rtOfijO i^^^!&S/U— ^vr-fi. ^<'^i/V 
y<^y^r ^T — -^ I 0 A^0mL. FIFO 

2/ ^x — ^v-^X A/^^ 1 0 0 L. v';^xAx^ 
— y 1 0(C^i||i--5 (IDS ^Xi/r4 0 0 — 4 0 3) , 

[0 0 7 5] >>'.xAx=i— ^*i 0 ti. A;^^n^c^<i' 

hy-AID (stream ID) ^#.^.t. ^iX^'ttfi^^ 
nfc^<^5' h^<'y:7r 1 l-i(-*&^-r6o 
[0 0 7 6] ^(Dt #©^^lt-^7XfcPTSx — ^^[g|3 

\z.7jk'ty<^y h^<y:7r^T—'^^i^:^^-^ 1 o acop 

LT5*^i6f^n.fc^^-fe 2/ h^[213tc:^-r^<^2/ 

i/i^;^^ 1 o J^<DPT s:i-':7± y hoi^^ 

[0 0 7 7] :^ h V —J^ I O0(D^<^ y hy^—'^^^, y< 
^yV^^y-7T (O) 1 l-Ot:it§j^^ixai:. STC^ 
yU 1 8 A^i^t?5v';^xA:^^^ A-^'p 5/:J'^STC;^ 
(0) 1 2-0;iS;^7^Vh L^i^ao 
[ 0 0 7 8 ] -e LXS TC;^7 ^^V^ (0) 1 2 -0(Dfit;6> 
f^,PTS;;f-:7-fe5/ hoS-il^^LfcfiEi:. 5/ h y< ix :7 
r (0) 1 i-0(c^&^$nTi/^6i^7^;;f-^<<5^i/ hr"— ^ 
(OPTS. DTS;6ifR)fif(:i/<e6i:. v^^t^Ax^ — ^1 

ott. >^ h y — ao(d;^ h y — AigtRfH^ (0) Srm-^ 

i^l 0 8^:rrLtfx^X=3 — 3icil^LT. 

h^^i'^r (0) 1 l-o^^m^$^^TV^6^<■^^5/ hx — 
^t^h. trxx^><. h y — A^^i? mL. >^;^7"Af^^<D 

102 ^^U-Ctrr-*;*-x=f — ^'1 3tc|E^-r 

[0 0 7 9] i^. x^-:^^<'i^2/ h-C$)^Xti, 
hiC^^na;*-— 7='^':^;=^ h y — A^'>;:^xAf^g|i(Ol? 

1 o 2 ^^UT^— T^^:;t->'<s/:7 7- 1 6 ic|Si^-r 
^>o ^— t'>c ^T^^ — 1 7 d, ^— x-f ^''^5/:7x 1 
6{-^i^$nfc^— ^;=<. b y — A^x=t— K 

^''ft^i^ 1 0 7(cyt3;^t-5o 

[0 0 8 0] trx;*-x3 — ^5^*1 3T'tt. A;'?^ixfc^h 

y — Ail^ft-^t-t^^V\ K+t^l-'C^^^iS' 1 4-0, 

14-1, 14-2, 1 4-37i^^ 1 OCOU'V?;^;?' ^jl^L. 
x3-K*0:@(-{£ffi-t-'5T'3-Km^^il^UT. 

[0 0 8 1 ] x=i— K^nfc:7ix— Ax — ^ti>';=^xA 
F^^<oWffl^^^ 1 0 5 Ji(:itli;^^^x. p]^{^7u—ASS^ 
Ml^TiMt^i^i o 9(ct±i:;^^tLao :i(0:7u-Amfj 

iT.fc:7U— Ax— ^fl. AOTKs-^t LT r2 J 
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[0 0 8 2 ] _hiEtfc®)f^«[ io<o->^xA^ h ^ 

#^ 1 Ci^^-r 5 \fv'^y<^ y h <D^ — I D 1 §r 

[0 0 8 3] ^^(02^ix{l±i^Lfc:^-^i:l^i:T-^a 
prs^-7±'yh(DUitiilF^:d^^m^ri^o :y^T 

— if^'l 0-Ctt. ^ h y — ^ I D 1 -C^^7X6^ h 
})~J^7l)^^<^ y hy<'yyT I ( 1 1-1) 

v\ [RlfiiT-fettfi P T s;?|-:7-fe 5/ h i{c ri oj ^:ftD^ 

[0 0 8 4] trx:tT-'=i"i^*l 3tc:>?f h^"— 

y h^<yyT 1 ( 1 1 -1) tC^^:^^ P T Sfili: S 
TC^'P>^1 (1 2-1) f}^hPTS:t'7-^^y h l^M 

[0 0 8 5] Z^T'^'SfctO;^ MJ— At"— ^^MPEG 
V^TlJlP^-r^o MP EG^N— Kl^^TT'ri — ^^'2 StCv- 

^Z7'u^'^y^-f^< (DRV) t:i^-rs7^^— ^'T^'y 

[0 0 8 6] ^r-Cti. t*)i^^— KtOlS^T-^bixti. ^ 
h y — A^/^^p^'l/>^'1^ K7^''< (DRV) {^^LT. 
^^M^(Dy T 4 /l'\^^\^X<Dmi^'^— K (Play/Stop 
/Pause /Step) <Dm^^^^J:o (mS:^Tyy'2 0 
0, 2 0 1) o 

[0 0 8 7] 3^, ;^ h y — A:7T'r/vto^— :7*viaaT 
^bnt^. >^ K y— K^-r^< (DRV) 

(Dm7iz^'r:^hv-M.^mM^i\v'~i^mm (da) (c 

m5:^y''y^2 0 2, 2 0 3), 
[0 0 8 8] ;iC0^. MP EG^^— K!^^^T^*3 — ^*2 

5 (c4o(D>^ h y —J:.±X(d:^ h y — A>'r-</i-^:6^S 

-^*2 stcf-i^oT. ^^^g.T^^nfc;^ h y-A^^^i^;-r 
m5 yy'2 0 4 , 205) o 

[0 0 8 9] ±fELfc;='. h y — K^-r 

(DRV) cOitJi^coi^ftn^E] 6 {Cij^LTV^^o Cl-T' 

fi. ±lElil5{C7F-rx::i — ^'rv''y 3 :/;^i-btt)f^ 

^— KtOt3:^ii^^^(ta t . v-^t^Xj^X^r — ^' 1 0 
0, 3 0 6) o 
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[0 0 9 0] ^fc, iftf^^— KcO|S^T-/i:».^t ^ti. 

(DA) \z.^^T^ (lD6;^x^/^3 0 1) „ 

[0 0 9 1] ^co^, h V ~ J-^(oy r ^ /i-^Tb^^mx 

UTl^T-r6 me^Tyy3 0 2, 303)„;^hy 
^^-rarirtcj:!?. ;^ h y-jui Dfito^li^tT'^^9 

(|gl6;^Xi/:7*304, 305), 

[0 0 9 2 ] ±i5Lfc:^ h y — ix-7/^5">^^'^1^^0F*^^ 

2 oic^ttfi-tt^n-Si:, HI 8 ic.i^^i-fij 15 i^.;?^ ^S/u— 

^>':a^|^tT$iX. m4 (a) l^ir:-r^X — L^v=^^ 

20 I ^ roj ([2l8;^xj/:7*4 o o) , 

[0 0 9 3] iSfc{Cg2?lJ#-^ I OF I FO empty:7^^'^ 
^^:X^L, ^^:77^>^*;65i?:oTt/^nti ( "1" (C/^o 

(El 8^X5/ ^'401, 402, 403) „ 

[0 0 9 4] «S(;(c;^ V hfflO^-SSc I >^ y ;^ > h 

yy'^ 0 4, 4 0 5 ) o 
30 [ 0 0 9 5 ] (g] 9 h y — AiD^it 

(a) ) t^<y^'f—^<Dm'^ m (b) ) ^^LTV^ 
So ^'^S'^l^tS, iyy^y^J^^y^ (system header 0 ) 
yV^-^ (packetO) d^^^ix^o 
[0 0 9 6] El 1 0 {Cv'^xA^j/^'Ofi|it^:TtUT^^ 
6o >'^xA-->2/^7'(D^'(DStreain id fx:d-*/cfi 
i^—f^ir<Dy^ V y— a i D^tt^LTV^^o El i i {c^n 

"CttPTS (presentation time stamps) , DTS (de 
coding time stamp ) tf^^^X h y— A^/cf^:^— 

40 ^^^:^V^)—I^\Z,'^%-^^^<'^yV^—if^-<^ (pa 
cketdata byte) ^^^LTl/^'So 
[0 0 9 7] JiHEL^cJ: ^Ci. 
f^. MPEGt"— h y— A^&^v'^t'At'^ — ^* 

h-'-:y:7r 1 1-0. ii-i, i i -2, i 
l-Sir. ^(D^<¥ y V^<yy r \ ll-I, 11- 

2, 1 l-3{cat^^n/C7^'-^^STC^v?^— /H 8 

50 y'—^y^Y^)—2^^y'^—Y^^tL^(D^y'—-^7.Y^) 
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^^'t^m^m<Du:=i~'h'\nm^^:^^^ 1 4-0, i4- 

1, 14-2, 14-3i:, CcOl/v?^i5? 1 4 -0, 14-1, 
14-2. 1 4-3(C^i^:;LX, K>Ff^t/.eax— iS' 

^nx.^m^m<Ov'-^y<yyT (FIFO) t. -hlSU-i^ 
P^^(Dl^^m^L. 1 4-i{crfxbnfc 

r=j-h^^n^htiznj^.'t^r'-^-^<^yy7 (fifo) 

^^OMP EGx — h y — ^^^^tLX 

^^^^ h{c^^-C#5o 
[0 0 9 8] 

— K'>3irx::i— ^*F^^t-1§l^t^MPEGx — h ^ 

— F!>^r y y-^"C'lS^<?5gijiai^7^— h y— a^- 

[0 0 9 91 gn*?;*:^?^t-ctixll. iiJiif^^— ^^-^ h y 

^T-^^ioK)®^^— iS^;^ h y— ^^y r 
[0 1 0 0 J X, ^^m\^xiv\-x. mmif^^—^^ y y 
y— i^s^T^"^— K-r-STti^to^x— i5^^ h y —AI'^JCc; 

(0 1 0 1 1 X. >^^p^t-ii^^^. st)(ij^T-'-i5'^ h y 

y — Kr-Sfci^xo^T-*— h y — 
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[0 10 2] J?:. :/^^m\^xrL\'t. tb®^x-^'>(. h y 

^''cofS{t#^t-Sfx^n/c^-^Oib®^r-i5';^ h y — 

y y-;^X'^t6:cot!]iii^7'-^;=^ h y -a^ y ryt-iS^-r 
[0 10 31 3?:. :^mm^xf\'\s. 1^^>'Kr-^^^-^ 

7^ i^T^ ri — y HEtt ^^ic9=7= ^ i^/c1i#:^Di^l^i^^7='-- 
^;^ h y-ju^i^^-ra7ta6^Di§^m<7:)7'3i-Ktt^^ 

fi^TMP EG7^=r->5?*^^^L7hr^fCj;0. CO 

^N— K^'^ry y~:^X'm^<ommi^v'—i?':=^ h y — A 
^y r^w^-< A(;if?^X'ea<, 

[[glScofSim/^lftP^^] 

mi] ;2^^P^to||^?i$fli(c:J:6MPEG^^— K^'^r 

[Ig]2] m 1 (C^-fMP EG/^— K^'^Tt"*::! — ^*$r^ 
tf. MP EGT'^i— K>^;^7^Ac?3ltj5e;^?j^-r:7'n 2/ ^ 

[^3] ±iEIIJfe?f^fi§{-^^ttaMP EG^>- K'^^^Tt" 
— 5 CO v^;^7^ Av^rr — ^' 1 0 tC|g;tt ib:h.fc^<^ 

±f5l^«^figtc5^tt6. RAM2 2±^c:gX^-^^ 
fc;^ h y — A-v-zP^ri/^-y- K^'r^< (DRV) ^^Ji^ 
■r'5i^>7'cit»OT'=i— ^'r^'y ^— ->3 vxto;^ h y —a 

[me] _blEl^^ff$^(ci?5'tt5. RAM2 2_hl:ie;i(-n 
/c^ h y — A-^/b5^:7'u^1^ K7-f (DRV) {:lXK> 

:7a— ho 

im?] ±^mMmmi^^n^. ram2 2_bt:im^^n 

Tt-^ h y — A-e/U^:7'l/^'y- K-7-^^< (DRV) co>^. h 

y — A^^id^ijx— (DA) (Dm^^^^^o 



17 

-^cofliii (b) ^:^-ri§!o 

1 O --^i^x Ax ^5^*, 1 0 K y h^<y^j':^ 

T — '^^U^Jt^^. 1 0 B - SiJi^l/v^^^, 11-0, 1 

1- 1, 1 1-2, 1 1-3 ■•^<'^5/ V^^yyr. 12-0, 1 

2- 1, 12-2, 1 2-3 - S T C:^ 1 3 ■ tTf^:^ 
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— 14-0, 14-1, 14-2, 1 4-3--1XZI— K 

1 5 7^=1— Kffl^^s/:7r, ig..-;^— 
^^T, 1 7 t'w ^^=1 — 18--S 

TC (>^7^A:$^^ i=.^ n i/ ^) ^C^^— /U, 2 0 - C 
PU, 2 l- -S«|'9i2i^^^Kt^— 2 2- -RAiM. 2 
3- -S C S I -r — >'^ — 2 4 - CD K^-Y 
2 5 --MP EG^^— K!^^Tx=r — 2 6 •■2^— 7="^ 
^iftS^ (AMP) . 2 7- -^t:*— ;^7. 2 8 ••^^nv 
ho— ^ (VGA) . 2 9 -^ — DRV--;^Ky — 

10 J^-^ji^^y^u^-^ Vy^ D A h y — -i^^^e^rj 

7^— i 



[12111 
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1 00 j 

.tM- 



I 0 



idB 




\STC\ 



H2-I 
12-2 
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■•-l 08 
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I 03 



V< 7 7 
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'1 08 
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J 05 
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1 OT 
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No 






0 5 













(end) 
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PT stosaa 


0 


^ y-A 1 DO 


Bf^t- K 0 


PTS*7t^ K 0 


p T stanao 


1 


3^ h ij -A t D 1 


Bf^t- K 1 


PTS*-7fe:7 h 1 


PT sfQaae 1 


2 


A K U-A 1 D 2 


K Z 




PT stErna: 


3 


;^ h U -A 1 D 3 


Btt^E- K3 


PTS:r7tt, h 3 


PT S*Ifl«3 



lOA 



(11) 



^m^^9~ 9 3 5 7 



t2 0 



CPU 



^2 1 



113 



62 2 



^ RAM 

1BM \U I 



SCS I -f>*-:7x-:x 



^1 I Q 



-101 



109^ 



I 0 5 



as 



VGA 



=^2 8 



62 < 



CD K^-f 



^1 0 T 


AMP 











m4] 



me] 



3J IS V a O 



(a) 



o iiimicM -nri 



B ' FIFO efnftty 



C • Fro full 



31 



112 



I I 



1 rr 



,ir3 



8 



tc) 



I - I 



A ' X > !J— * I a a 

B ' X > !l— A I 0 1 



C • ^ »" 'J—-*' I O 2 



31 a 



(CO 



B 



A -fiai om 



B = Kvtm* < 0 - s ) 



3 0 0> 





^3 0 6 



J' A 7= a — i'"'V(0 



ftl3 8 



I ^ I 



(12) 
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{m7] 





7 7- W A« 


;i K y - i» 1 D 




0 


■7 T /t« 0 


;iKy-A 1 0 0 


Bfr«- K 0 


I 


7 T -f JV* 1 


;thU-A 1 D 1 




2 




:^ h y-A 1 D 1 




3 


7 y 3 


yf.hV-J>. 1 D i 


tt*t=B- K3 



/ 

DA 



C!gl9] 



(a) 



^4 0 0 



<,4 Q I 



RM^IOF I FO «pty 




No 



Ye 3 



No 



^4 0 3 



I 0-rftSfffl.«7 3- 

car 2 




Syntax 



ND.of bits 



i«>t1172_str«a«( J { 
do { 

PACkC } 

) ^il<i(ttextbits( >-nack_»tart_codo) 
isD lllT^antLcodfi 

) 



32 
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